Zika virus (ZIKV) is a recently re-emerged flavivirus transmitted to humans by 26 mosquito bites but also from mother to fetus and by sexual intercourse. We here show for 27 the first time that primary human endometrial stromal cells (HESC) are highly permissive 28 to ZIKV infection and support its in vitro replication. ZIKV envelope expression was 29 detected in the endoplasmic reticulum whereas double-stranded viral RNA colocalized 30 with vimentin filaments to the perinuclear region. ZIKV productive infection also 31 occurred in the human T-HESC cell line with the induction of interferon-β (IFN-β) and of 32 IFN-stimulated genes. Notably, in vitro decidualization of T-HESC with cyclic AMP and 33 progesterone upregulated the cell surface expression of the ZIKV entry co-receptor AXL 34 and boosted ZIKV replication by ca. 100-fold. Thus, endometrial stromal cells, 35 particularly if decidualized, likely represent a crucial cell target of sexual virus 36 transmission and a relevant source of ZIKV spreading to placental trophoblasts during 37 pregnancy. 38 39
observations highlight the importance of the female reproductive tract in the 48 establishment and/or spreading of the infection. In this regard, the endometrium is a 49 highly dynamic tissue undergoing major histological changes during the menstrual cycle 50 under the coordinated action of sexual hormones. In particular, progesterone drives the 51 differentiation of human endometrial stromal cells towards decidualization, a process that 52 is critical for fetal trophoblast invasion and placenta formation. We here report for the 53 first time that both primary and immortalized human endometrial stromal cells are highly 54 permissive to ZIKV infection and replication, particularly when in vitro decidualized by 55 progesterone, suggesting that these cells could significantly contribute to vertical ZIKV 56 transmission in utero during pregnancy but also to horizontal transmission by the sexual 57 route.
INTRODUCTION 59
Zika Virus (ZIKV) is a member of the Flaviviridae family transmitted to humans 60 by mosquito bites of the Aedes species [1] . The virus has been first isolated from the 61 blood of a febrile monkey in 1947 in the Zika forest of Uganda [2]; however, its potential 62 as a human pathogen was underestimated for almost 60 years until 2013 when an unsual 63 outbreak of ZIKV-related Guillain-Barré syndrome emerged in French Polynesia [3] . A 64 global health emergency was triggered at the end of 2015 by the obervation of an 65 increased incidence of microcephaly was associated with the temporal and geographic 66 distribution of ZIKV infection in the North East Brazil [4] . Increasing evidence now 67 clearly supports a cause-effect relationship between congenital ZIKV transmission and 68 increased frequency of mild to severe neuropathologies including microcephaly [5, 6] . 69 ZIKV was detected in the amniotic fluid of pregnant women [7] suggesting that the 70 placenta might be permissive to virus passage, a condition that likely occurs during the 71 first trimester of pregnancy [8], although placental cells appear to be protected against 72 ZIKV infection by a constitutive interferon (IFN)-λ1 response [9] . Indeed, two recent 73 studies showed that human primary placental macrophages and trophoblasts were 74 permissive to ZIKV productive infection both in vitro [10, 11] and in a mice [12] . These 75 studies demonstrates that ZIKV can cross the placental barrier either coming from 76 maternal blood or by an ascending route as recently demonstrated in a mouse model of 77 vaginal ZIKV infection [13] . 78
Vector-independent transmission of ZIKV among humans can occur through the 79 sexual route [14] . Male-to-female transmission has been reported in approximately 15 80 cases thus far [15] . This hypothesis is also supported by both the detection of higher viral load in semen vs. blood and by the persistence of ZIKV in semen for several months after 82 waning of symptoms [16, 17, 18, 19] . More recently, female-to-male sexual transmission of 83 ZIKV infection was also documented [20] . These observations imply a potentially 84 prominent role of the female reproductive tract (FRT) as a site of virus infection and 85 propagation either from and to the male partner during sexual intercourse or to the fetus 86 during pregnancy. All compartments of the FRT, including the endometrium, might 87 contribute to establishing and spreading the initial infection. In addition, it should be 88 taken into consideration the fact that the human endometrium is a highly dynamic tissue 89 undergoing major histological changes during the menstrual cycle under the coordinated 90 action of sexual hormones. Estrogen dominates the proliferative phase of the menstrual 91 cycle, while the post-ovulatory rise of ovarian progesterone drives the differentiation of 92 human endometrial stromal cells (HESC). This process, known as pre-decidualization, is 93 critical for fetal trophoblast invasion and placenta formation and occurs independently of 94 an implanting blastocyst [21] . Punctate structures were observed in infected dT-HESCs stained with an anti-dsRNA Ab 163 that colocalized with vimentin filaments in the perinuclear region ( Figure 3D) . 164 In the present study, we report for the first time that primary HESC are highly 204 permissive to ZIKV productive infection by both an historic and different contemporary 205 strains. We also showed that the T-HESC cell line, which models HESC in the 206 proliferative phase, was permissive to ZIKV infection and supported virus replication. 
ZIKV productive infection of T-HESC is cytopathic and induces the expression

